mTORC1 and SIRT1 Cooperate to Foster Expansion of Gut Adult Stem Cells during Calorie Restriction.
Longevity-promoting caloric restriction is thought to trigger downregulation of mammalian target of rapamycin complex 1 (mTORC1) signaling and upregulation of SIRT1 activity with associated health benefits. Here, we show that mTORC1 signaling in intestinal stem cells (ISCs) is instead upregulated during calorie restriction (CR). SIRT1 deacetylates S6K1, thereby enhancing its phosphorylation by mTORC1, which leads to an increase in protein synthesis and an increase in ISC number. Paneth cells in the ISC niche secrete cyclic ADP ribose that triggers SIRT1 activity and mTORC1 signaling in neighboring ISCs. Notably, the mTOR inhibitor rapamycin, previously reported to mimic effects of CR, abolishes this expansion of ISCs. We suggest that Paneth cell signaling overrides any direct nutrient sensing in ISCs to sculpt the observed response to CR. Moreover, drugs that modulate pathways important in CR may exert opposing effects on different cell types.